Background: Vitamin D deficiency may increase the risk of various autoimmune diseases. But few studies focused on its role in Behcet syndrome.
Introduction
Vitamin D (vit D) is a fat soluble vitamin existing in two forms: D2 [ergocalciferol) or D3 (cholecalciferol) [1] [2] [3] .
To be biologically active, vit D (D2 or D3) needs to be converted to 25 hydroxy-vitamin D (25 (OH) D), which is an indicator of vit D status, than to 1, 25 dihydroxy-vitamin D (1, 25 (OH) D), which is the main active form [4, 5] .
In addition to its role in calcium and phosphorus metabolism, vit D has also an immunomodulatory function. It is, indeed, widely accepted that this hormone plays an active role in the regulation of both innate and acquired immune systems [6, 7, 8] .
A growing body of evidence supports the hypothesis that vit D is involved in the pathogenesis of many immune diseases such as type 1 diabetes, atherosclerosis, systemic lupus erythematosus (SLE) [9, 10] or rheumatoid arthritis (RA) etc.... [11] . Levels of vit D have been inversely correlated with disease activity in those disorders due to its immunomodulatory effects.
Very few studies have focused on vit D rates in patients with Behçet's syndrome (BS) [12, 13] .
The aims of our study were to determine the vit D status of Behcet patients and analyze the correlation of this vitamin status with the activity and severity of the disease as well as the quality of life of patients.
Patients and methods
This is a descriptive analytical case-control study performed from March to May 2015. It prospectively enrolled 80 subjects [mean age 35.7 years, sex ratio: 1.8) divided into 2 groups: 40 patients with BS (Behcet group) (BG) and 40 healthy control subjects (control group) (CG) matched by age and sex.
Description of study's population
The diagnostic criteria for Behcet's Disease proposed by the "International Study Group of Behçet's Disease" were used for diagnosis. All the patients were older than 20 years. Exclusion criteria were: pregnancy/breastfeeding, immobilization during the last 6 months, renal insufficiency (creatinine clearance < 60 ml/min), intestinal malabsorption, calcemia > 2.65 mmol/l, corticosteroids, calcium or vit D supplementation, thiazide diuretics, lithium, bisphosphonates or drugs based on vitamin A.
Control group (CG) are 40 healthy subjects matched for age and sex, recruited from the medical and paramedical staff of the hospital.
Description of the study
The study consisted first in: • Obtaining the main demographic and clinical characteristics of patients through medical records analysis and a prospective data collection. • Evaluating the activity of the disease in two ways:
- 
Analytical study
A first comparison interested sociodemographic characteristics, clinical and laboratory findings between BG and CG. A second one concerned the characteristics of ABG and IBG. A correlation study was carried out between vit D levels in BG and disease duration, its activity, severity as well as the quality of life of patients.
Biological assays All biological parameters were done by the automated Cobas 6000 TM [Roche Diagnostics]. 25 (OH) D levels were made by electrochemiluminescence immunoassay method [19] based on the principle of competition involving the vit D binding protein (VDBP). This technique allows the measurement of the total vit D (25 (OH) D3 and 25 (OH) D2) with an analytical specificity ≥ 98 % for 25 (OH) D3 and ≥ 81 % for 25 (OH) D2 respectively.
Statistical methods
Statistical analysis were performed using SPSS (Statistical Package for the Social Sciences) software program in its 18th release Comparison of means was performed by Student's t test. Chi 2 test was done to compare qualitative parameters.
Correlations between quantitative parameters were studied using Pearson's coefficient (r).
A p value of less than 0.05 was accepted as statistically significant.
Approval of the ethics committee
This study was approved by the Ethics Committee of the hospital. All patients and healthy controls were included in the study after a free and informed consent.
Results
The mean age of the patients was 37.5 (±11.75) years with a sex ratio of 1.85. Baseline sociodemographic characteristics of BG and CG groups are compared in table 1.
Mean disease duration in BG was 8.75 (± 10) years. In 67.5% of them, BS evolved since the age of 10 and in 8% it evolved over 20 years. The main clinical manifestations are illustrated in Figure 1 .
BS was considered active by the clinician in 40 % of cases. The average BDCAF score was 4.86 (0-11). This score was greater than 6 in 38 % of cases.
The average severity index was 4.7 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) . 81 % of patients had a score below of 6 and only 2.7% of them above 10.
The mean score for quality of life BDQoL was 7.78 (0-30). Two thirds of patients had a score between 0 and 10 and only 5.4% of them had a score between 20 and 30.
The mean vit D level in BG was 14.64 ng/ml (3 to 44.29 ng/ml). 94.6% of them had hypovitaminosis D. There were 35.1% of vit D deficiency and 59.5% of insufficiency. The comparative analysis of biological assays between BG and CG are shown in Table 2 . Vit D levels were not significantly different in the 2 groups. They were rather decreased in controls. Table 3 summarizes the results of the comparison of the sociodemographic, clinical and biological characteristics between ABG and IBG.
Comparison of vit D levels between ABG and IBG is shown in Figure 2 .
Correlation analysis did not find significant association between vit D levels in BG and disease duration, activity, severity and the quality of life.
Discussion
There is growing scientific evidence that vitamin D is not only a vitamin but also a steroid hormone which plays an immunomodulatory role in many auto immune diseases [7, 18] .
Vit D modulates the expression of TLRs on the surface of blood monocytes in vitro, alters the ability of dendritic cells to present antigens to T cells by inhibiting their maturation, reduces the expression of MHC class II and appears to shift the Th1/ Th2 balance towards Th2 differentiation [7, 12, 19, 20] .
The rational for the involvement of vit D in the pathogenesis of BS seems clear. The BS is characterized by activation of neutrophil functions after activation and proliferation of Th1 lymphocytes, T γ + δ + and NK cells in response to antigenic hyperstimulation which is the consequence of an increase in the expression of MHC class II on the cell surface and activation of dendritic cells, dedicated to antigen presenting cells [21, 22, 23] .
Very few studies were interested in the status of vit D in BS patients and there were many conflicting results [12, 13] The assessment of disease activity in our study was achieved both by the impression of the clinician and by the BDCAF score [1, 15] . we used this score because it is a validated one, simple to use and reproducible. The average BDCAF score in our patients was 4.86. No previous studies among those who assessed the vit D status in Behcet patients had used a clinical score to assess disease activity. One limitation of this activity score is the lack of a validated threshold defining disease flare. According to the clinician, the disease was active in 40% of cases in our study.
Do et al defined active BS by the presence of at least one clinical sign [12] . 56% of their patients were in flare-up during the evaluation. In the study of Karatay which included 32 patients with BS, only 3 had active disease [13] . Karatay et al also measured ESR and CRP on his patients.
The average CRP of our patients was 4.8 mg/l. 16.2% of them had high CRP. we know that there is, for the moment, no laboratory marker correlated with disease activity and has even been shown that ESR, CRP and hemoglobin levels are not correlated with Behcet activity [24] .
Often confused with the disease activity, severity is a different concept. As much as activity refers to clinical manifestations totally or partially reversible under treatment, as much as the severity refers to the sequelae and irreversible injuries arising from poorly controlled flares. There is no internationally validated severity score of BS, for the moment. The only available index is the index of severity [16] . The mean severity index score in our patients was 4.7 (± 1.86). The disease seems rather mild in most of them. Indeed, 81% had a severity index < 6. The threshold defining a severe disease has also not been specified for this score.
Quality of life of our patients was assessed using a validated and specific score the BDQoL [20] . This Quality of life seems little altered. In fact two thirds of patients had a score < 5.5, whereas only 10 % of them had between 20 and 30. 25 (OH) D was determined by electro chemiluminescence immunoassay method. It allows measuring the total 25 (OH) D (25 (OH) D3 and 25 (OH) D2). For years, vit D status was assessed by assaying 25 (OH) D3, given that the latter is the major circulating form of vit D [5] and that 25 (OH) D2, characterized by low affinity to DBP [carrier of vit D protein], has a rapid clearance [2] . Currently, several studies have shown that 25 (OH) D2 is also important in the determination of the status vit D [2] and it is recommended by the Health Authority to measure 25 (OH) D (D2 and D3) so avoiding undervaluing vit D levels [25] .
It is now established that 25 (OH) D levels less than 10 ng/ml define a deficit and those between 10 and 30 ng/ml define a vit D insufficiency. These thresholds have been established according to the impact of vit D status on bone homeostasis but are still a source of controversy. In fact, vit D requirement for an optimal bone metabolism is 30 ng/ml, but the required rate for the homeostasis of the immune system is still not established [2] . Do et al [12] found on his study that the frequency of patients with BS having vit D deficiency was almost double of ours [61% vs 35%]. Those with hypovitaminosis D were not specified. The threshold (<10 ng/ml) fixed by Do et al to define a vit D deficiency was similar to ours as well as the average age of patients. The BMI of the patients was not specified. The higher frequency of patients with vit D deficiency in the South Korean series is multifactorial: a higher frequency of females (SR = 0.7 vs. 1.8), blood samples taken during the winter, ours have been done in the spring, 37% of patients on corticosteroid therapy while we excluded them from our study (table 4) .
Karatay et al [13] did not specify the number or frequency of patients with hypovitaminosis, or vit D deficiency in their study, but they showed an average level of vit D significantly reduced in patients compared with healthy controls.
This result was not found in our study or that of Do et al [12] (table 4) .
we were not able to notice any statistically significant difference in vit D rates between patients and controls and unlike expected results, the average level of vit D was rather decreased in controls. Do et al [12] found the same thing in controls but was not significant after adjustment for age, gender and sampling season.
The fall in vit D on the controls could also be explained by their exclusive recruitment from the medical and paramedical staff, who are not exposed to sunlight [26, 27] .
The average rate of vit D in ABG did not significantly differ from that of IBG. There was also no significant correlation between levels of vit D and the disease activity score.
There was also no significant association between the "severity index" assessing the disease severity and levels of vitamin D. Previous studies have not examined the relationship between patients' vit D status and disease severity [12, 13] .
As the severity index is not a validated score we cannot formally eliminate the association between vit D deficiency and severity of the disease especially as the number of patients in our study remains low.
The exclusion of patients on corticosteroid therapy indirectly excludes very active and severe forms of the disease and thus makes any analysis of correlation with the activity as well as the severity of the disease difficult.
There was also no link between the status of patients in vit D and duration of disease progression (DDP) or with the quality of life of patients, unlike Karatay study [13] .
No previous studies have explored the possible link between vit D status in patients with BS and quality of life [12, 13] .
Very few studies on this subject have been made and the multitude of factors involved in the metabolism and function of vit D makes interpretation of their results difficult.
Conclusion
Although the role of vit D deficiency in the determination of the BS is not obvious, this track remains to be explored. The vit D could be an adjunct 
